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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an inorganic adhesive composition having excellent 
adhesivity, high thermal conductivity and, simultaneously, longevity at a low cost. 
SOLUTION: The inorganic adhesive composition comprises 80-95 wt.% refractory powder 
composed of 100 pts.wt. silicon carbide powder or 100 pts.wt. silicon carbide powder and <200 
pts.wt. alumina powder and 20-5 wt.% colloidal silica in terms of the solid content as the binder. 
The adhesion method uses the inorganic adhesive composition. It is preferred that the iron 
content present in the silicon carbide powder as impurities is <0.1 wt.%; the particle diameters 
of the silicon carbide powder and the alumina powder are 0.1-50 jj, m, respectively; and the 
particle diameter of the colloidal silica is 5~30 nm. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A high-heat-conductivity inorganic adhesive constituent comprising: 

As the end of refractory powder, it is silicon-carbide-powder 100 weight section. 

As a binder, it is solid content conversion about a colloidal silica, and is 15 to 35 weight section. 

[Claim 2]A high-heat-conductivity inorganic adhesive constituent comprising: 
Silicon carbide 100 weight section. 

80 to 95 % of the weight of the end of refractory powder alumina powder of 200 or less weight 
sections is comprised. 

It is solid content conversion about colloidal silica as a binder, and is 20 to 5 % of the weight. 

[Claim 3]The high-heat-conductivity inorganic adhesive constituent according to claim 1 or 2, 
wherein concentration of iron contained as an impurity in said silicon carbide powder is 0.1 or 
less % of the weight. 

[Claim 4]The high-heat-conductivity inorganic adhesive constituent according to any one of 
claims 1 to 3, wherein particle diameter of said silicon carbide powder and alumina powder is 0.1- 
50 micrometers. 

[Claim 5]The high-heat-conductivity inorganic adhesive constituent according to claim 4, 
wherein particle diameter of said silicon carbide powder and alumina powder is 0.5-10 
micrometers. 

[Claim 6]The high-heat-conductivity inorganic adhesive constituent according to any one of 
claims 1 to 5, wherein particle diameter of said colloidal silica is 5-30 nm. 
[Claim 7]An adhesion method pasting up a glass bulb which constitutes an electric bulb, and a 
cap, mirror material and a magnetic base using the high-heat-conductivity inorganic adhesive 
constituent according to any one of claims 1 to 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the adhesion method of the glass bulb which 
constitutes the electric bulb which used a high-heat-conductivity inorganic adhesive constituent 
and it, a cap and mirror material, and a magnetic base. 
[0002] 

[Description of the Prior Art]From the former, the inorganic adhesive constituent which used 
silica, mullite, etc. as the end of refractory powder is used for adhesion with the glass bulb of the 
electric bulb used as light equipment, and a cap, mirror material and a magnetic base. Since the 
conventional inorganic adhesive constituent has low thermal conductivity, the heat from an 
electric bulb is transmitted from a glass bulb to an adhesive composition, it accumulates in an 
adhesive composition, an adhesive composition becomes an elevated temperature, and it 
shortens the life of the electric bulb. Since the heat from a glass bulb cannot radiate heat easily 
from an adhesive composition and will get across to a cap, mirror material, and a magnetic 
material especially in the halogen lamp often seen these days, if a glass bulb becomes an 
elevated temperature and the thermal conductivity of an adhesive composition is low, An 
excessive burden is placed on an electrode and there is a tendency for the life of a halogen lamp 
to become short. 
[0003] 

[Problem(s) to be Solved by the Invention]Although the heat dissipation nature of a halogen lamp 
must be improved to this although an appearance of the halogen lamp of high-output small size 
is desired in recent years, and it is possible to change a glass bulb into this shape that radiates 
heat easily as law on the other hand, cost starts a shape change. It is possible to contact a glass 
bulb as other methods and to enlarge thermal conductivity of the inorganic adhesive constituent 
on which a glass bulb, a cap, mirror material, and a magnetic base are pasted up. For this reason, 
a high-heat-conductivity inorganic adhesive which maintained the adhesive property is desired. 
[0004]The purpose of this invention is excellent in an adhesive property, and it is high heat 
conductivity and it is providing a long lasting and cheap inorganic adhesive constituent and the 
adhesion method using this inorganic adhesive constituent. 
[0005] 

[Means for Solving the Problem]This invention is a high-heat-conductivity inorganic adhesive 
constituent, wherein a colloidal silica is included as the end of refractory powder and it contains 
15 to 35 weight section by solid content conversion as a binder with silicon-carbide-powder 100 
weight section. 

[0006]If this invention is followed, an inorganic adhesive constituent with which silicon carbide 
powder and a colloidal silica were mixed by said blending ratio is excellent in an adhesive 
property, and it is high heat conductivity, and is long lasting, and can obtain cheaply. As the 
thermally conductive high end of refractory powder, this invention persons were independent, or 
mixed MgO used from the former, aluminum 2 0 3 , SiC, Si g N 4 , and two or more sorts of AIN(s), and 
examined many things. As a result, MgO, Si 3 N 4 , and AIN had high reactivity with various binders, 



http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw_u=http°/o3 A%2F%2Fww. . . 2009/0 1 12 1 



JP,2001-316638,A [DETAILED DESCRIPTION] 



2/4 K—i> 



and when it added to a binder as thermal conductivity was raised enough, it became clear that a 
life as adhesives could not put in practical use very short. 

[0007]Even if it adds SiC (silicon carbide) to a binder as it raises thermal conductivity enough, a 
life does not become short but can fully put it in practical use. However, since it will react to a 
binder if lithium silicate is used for a binder, a binder is limited to a colloidal silica. When silicon 
carbide is used in the end of refractory powder, it has the feature which becomes black, but it 
has a coefficient of thermal expansion almost equivalent to a glass bulb used for a halogen lamp, 
and can be used widely, without limiting structure of a halogen lamp. 

[0008]In quantity of colloidal-silica solid content in a binding material, by less than 15 weight 
sections, adhesive strength declines to silicon-carbide-powder 100 weight section. Conversely, if 
35 weight sections are exceeded, it becomes hygroscopicity and is not desirable. 
[0009]This invention is a high-heat-conductivity inorganic adhesive constituent characterized by 
80 to 95 % of the weight, and including 20 to 5 % of the weight for colloidal silica by solid content 
conversion as a binder in the end of refractory powder silicon carbide 100 weight section and 
alumina powder of 200 or less weight sections are comprised. 

[001 0]lf this invention is followed, an inorganic adhesive constituent with which silicon carbide 
powder, alumina powder, and colloidal silica were mixed by said blending ratio is excellent in an 
adhesive property, and is high heat conductivity, and it is long lasting. Alumina is cheaper than 
silicon carbide and can make an inorganic adhesive constituent cheaper. 
[001 1]aluminum 2 0 3 (alumina) has a possibility of producing distortion with shape of a halogen 
lamp since the difference of a glass bulb used for a halogen lamp and thermal expansion is large, 
and a rate mixed with silicon carbide is limited to a range which does not produce distortion. It 
will not be used for adhesion with a glass bulb of a halogen lamp, a cap, mirror material, and a 
magnetic base if alumina exceeds 2 times the amount (weight) of silicon carbide. 
[001 2]A blending ratio of a refractory powder end in a binding material and colloidal silica solid 
content is made into 80 to 95 % of the weight in the end of refractory powder with 20 to 5 % of 
the weight of colloidal silica solid content. In a rate of colloidal silica solid content, adhesive 
strength declines at less than 5 % of the weight. Conversely, if it exceeds 20 % of the weight, it 
becomes hygroscopicity and is not desirable. 

[0013]This invention is characterized by concentration of iron contained as an impurity in said 
silicon carbide powder being 0.1 or less % of the weight. 

[001 4]If this invention is followed, content of iron contained as an impurity in silicon carbide will 
be 0.1 or less % of the weight. Since iron is contained as an impurity, this needs to choose 0.1 or 
less % of the weight of a thing as commercial silicon carbide. If iron exceeds 0.1 % of the weight, 
thermal conductivity will fall. 

[0015]This invention is characterized by 0.1-50 micrometers of particle diameter of said silicon 

carbide powder and alumina powder being 0.5-10 micrometers preferably. 

[0016]Drying shrinkage [ particle diameter / of silicon carbide powder and alumina powder ] at 

the time of desiccation in less than 0.1 micrometer becomes large, a crack is produced in a glue 

line, and adhesive strength falls. Conversely, if particle diameter exceeds 50 micrometers, when 

being filled up with adhesives, a jam is caused, and there is a possibility that it cannot be filled up 

thoroughly. 

[001 7]This invention is characterized by particle diameter of said colloidal silica being 5-30 nm. 
[001 8]If this invention is followed, there is a possibility that a part of colloidal silica may react 
[ particle diameter of colloidal silica ] to silicon carbide at less than 5 nm. Conversely, if this 
exceeds 30 nm, fully mixing with silicon carbide powder or alumina powder takes time, and it is 
not desirable. 
[0019] 

[Embodiment of the Invention] Hereafter, although an example explains this invention concretely, 
this invention is not limited to these examples. 

[0020]175g of diameter mSiC powder of a centriole of 5micro (0.008% of iron content) was added 
to 75 g of Na stabilization colloidal silicas of 40% of example 1 solids concentration, agitation 
mixing was carried out with the kneading machine for 30 minutes, and the inorganic adhesive 
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constituent was obtained. 

[0021 ]In 100 ** of curing-conditions x10 +150 **x 30 minutes, the glass bulb and the insulator 
were pasted up using the obtained adhesive composition. [ per minute ] Adhesive strength was 
50 kg/cm 2 . When the halogen lamp obtained by adhesion was turned on by 120V, the 
temperature of the polar zone of 20 minutes after is 270 **, and, also after that, was stabilized 
at this temperature. 

[0022]87.5g of with 87.5g and a diameter of a centriole of 7 micrometers alumina powder was 
added to 75 g of Na stabilization colloidal silicas of 40% of example 2 solids concentration, 
agitation mixing of the diameter mSiC powder of a centriole of 5micro (0.008% of iron content) 
was carried out to them with the kneading machine for 30 minutes, and the inorganic adhesive 
constituent was obtained. 

[0023]In 100 ** of curing-conditions x10 +150 **x 30 minutes, the glass bulb and the insulator 
were pasted up using the obtained adhesive composition. [ per minute ] Adhesive strength was 
50 kg/cm 2 . When the halogen lamp obtained by adhesion was turned on by 120V, the 
temperature of the polar zone of 20 minutes after is 260 **, and, also after that, was stabilized 
at this temperature. 

[0024]175g of mullite powder with a diameter of a centriole of 7 micrometers was added to 75 g 
of lithium silicate (mole-ratio lithium 1: silica 4.5) of 22% of comparative example 1 solids 
concentration, agitation mixing was carried out with the kneading machine for 30 minutes, and 
the inorganic adhesive constituent was obtained. 

[0025]In 100 ** of curing-conditions x10 +150 **x 30 minutes, the glass bulb and the insulator 
were pasted up using the obtained adhesive composition. [ per minute ] Adhesive strength was 
50 kg/cm 2 . When the halogen lamp obtained by adhesion was turned on by 120V, the 
temperature of the polar zone of 20 minutes after was 300 **. 

[0026]175g of silica powder with a diameter of a centriole of 7 micrometers was added to 75 g of 
lithium silicate (mole-ratio lithium 1: silica 4.5) of 22% of comparative example 2 solids 
concentration, agitation mixing was carried out with the kneading machine for 30 minutes, and 
the inorganic adhesive constituent was obtained. 

[0027]In 100 ** of curing-conditions x10 +150 **x 30 minutes, the glass bulb and the insulator 
were pasted up using the obtained adhesive composition. [ per minute ] Adhesive strength was 
50 kg/cm 2 . When the halogen lamp obtained by adhesion was turned on by 120V, the 
temperature of the polar zone of 20 minutes after was 300 **. 

[0028]175g of silica powder with a diameter of a centriole of 5 micrometers was added to 75 g of 
Na stabilization colloidal silicas of 40% of comparative example 3 solids concentration, agitation 
mixing was carried out with the kneading machine for 30 minutes, and the inorganic adhesive 
constituent was obtained. 

[0029]In 100 ** of curing-conditions x10 +150 **x 30 minutes, the glass bulb and the insulator 
were pasted up using the obtained adhesive composition. [ per minute ] Adhesive strength was 
50 kg/cm 2 . When the halogen lamp obtained by adhesion was turned on by 120V, the 
temperature of the polar zone of 20 minutes after was 300 **. 

[0030]When the inorganic adhesive constituent of this invention was excellent in adhesive 
strength, had high heat conductivity and it was used for it as adhesives of the glass bulb of a 
halogen lamp, and an insulator from the result of an example and a comparative example, the 
temperature of the polar zone was stabilized at 260-270 **. On the other hand, although the 
inorganic adhesive constituent which does not use silicon carbide powder hardly changed 
adhesive strength to the inorganic adhesive constituent of this invention as the end of refractory 
powder, thermal conductivity was bad, and when it used as adhesives of the glass bulb of a 
halogen lamp, and an insulator, the temperature of the polar zone became not less than 300 **. 
[0031] 

[Effect of the Invention]The inorganic adhesive constituent by this invention according to claim 1 
is provided with the following. 

It is silicon carbide 100 weight section as the end of refractory powder. 
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It is solid content conversion about a colloidal silica as a binder, and is 1 5 to 35 weight section. 
It excels in an adhesive property, and it is high heat conductivity and a long lasting inorganic 
adhesive constituent is cheaply obtained by this. 

[0032]The inorganic adhesive constituent by this invention according to claim 2 is provided with 
the following. 

Silicon carbide 1 00 weight section. 

80 to 95 % of the weight of the end of refractory powder the alumina powder of 200 or less 
weight sections is comprised. 

It is solid content conversion about colloidal silica as a binder, and is 20 to 5 % of the weight. 
It excels in an adhesive property by this, and it is high heat conductivity and a long lasting 
inorganic adhesive constituent is obtained still more cheaply. 

[0033]These high-heat-conductivity inorganic adhesive constituents are used as the glass bulb 
of a halogen lamp, a cap, mirror material, and adhesives for adhesion with a magnetic base, and 
can hold the electrode of a halogen lamp at 260-270 **. 

[0034]As for the particle diameter of silicon carbide powder and alumina powder, it is [ the iron 
furthermore contained as an impurity in silicon carbide powder ] preferred that the particle 
diameter of 0.1-50 micrometers and colloidal silica is 5-30 nm 0.1 or less % of the weight. 



[Translation done.] 
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